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I now prefer to bounce around from con-
cept to concept. Such "tornado learning"
can be thrillingly effective, touching down
on important concepts and leaving only
dog-eared pages in its wake. Though the
Web has revolutionized research in many
areas - science being no exception - it is
still useful to have a single, curated, care-
fully crafted starting point, a place where
concepts can be grasped, frameworks
erected and overviews sketched out.
The fifth edition (published in 1997)
is a similar reference, butrecently was suf-
fering from the maladies of old age. In the
fast-moving field of molecular genetics, a
great deal has changed since 1997;
genomes have been sequenced, new tech-
niques have been developed, perfected, and
widely adopted, and a universe of genetic
material has become available. The sixth
edition addresses many of these advances
in an adequate, though perhaps not ideal
fashion: to satisfy my tastes, a trifle more
detail inthe areasofmicroarrayconstruction,
bioinformatics approaches, and genomic
annotation would have been appreciated.
One ofthe most useful features ofthe fifth
edition, thankfully preserved in this itera-
tion, is the reference notes following near-
ly every definition. These list other related
topics in the book, allowing you to chase a
thread ofdiscovery through dozens ofdef-
initions, carving your own path through
the material, and focusing on those aspects
you deem most important.
The primary benefits offered by this
reference - its concision and broad scope
- are also, in a sense, its only real short-
comings. For a detailed understanding of
any specific concept, one must still turn to
primary literature reports, reviews, mini-
reviews, or textbook chapters. In the
Dictionary ofGenetics, looking up a defi-
nition central to your research is bound to
be somewhat deflating, as you see your
favorite material shoehorned into a half-
dozen lines and unceremoniously stationed
next to the definition of"biological clock."
Nonetheless, as a complement to the staple
references of any student in the field, this
book provides a fabulous reference and a
great starting point for further inquiry. I
would enthusiastically recommend this
reference for all but the most die-hard,
omniscient sage; and even he might enjoy
the appendices.
Michael R. Seringhaus
Yale University
A New Kind of Science. By Stephen
Wolfram. Champaign, Illinois: Wolfram
Media, 2002,1192 pp., $44.95.
Stephen Wolfram's A New Kind of
Science has a flavor similar to his software
success Mathematica - both have prodi-
gious scope, rely on past work of mathe-
maticians, and to the interested devotee,
both allow one to tour through topics such
as Turing machines and cognitive processes
involved in perception without leaving
your computer or armchair, respectively.
The title,A New KindofScience, lays claim
to a revolution akin to Newton's Principa,
which laid the framework explaining celes-
tial orbits. Whereas Newton's Principa
introduces calculus as tool to describe rate
ofchange, Wolfram repletes his book with
curious pictures called cellular automata
that impressionistically resemble cross-
word puzzles in their grid-like black and
white presentation. The purpose of filling
the thousand-page tome with these mono-
chromatic patterns is to espouse the use
and study ofvarious "rules" or automata in
modeling and unifying our understanding
ofnatural phenomena in what traditionally
has been separately studied in disciplines
such as physics and biology.
Like Newton's calculus, cellular
automata are Wolfram's lenses through
which he explains virtually everything in
the world from snowflake formation to
mollusk pigmentation. However calculus
does not lay claim in explaining virtually
every natural phenomena. Since Wolfram's
thesis is to argue that a swathe of poorly238 Book reviews
understood phenomena can be explained
by cellular automata, its over-applicability,
made this reviewer initially feel that the
treatment of the evidence was cursory and
could better acknowledge the limitations
ofsuch an approach. Concomitant with the
skepticism, questions below arose about the
basis of cellular automata. However, once
these issues were better addressed and
clarified, many of the initial doubts faded.
The big question for the cellular
automaton approach is: why science hasn't
subscribed to this mode ofthinking sooner,
given its purported importance? Specifically,
what has inhibited its adoption? Wolfram
explains that in order to discover the power
of cellular automata, sufficiently powerful
computers are a necessity to test and visu-
alize the implications of a rule-based
approach. In other words, if the Babylon-
ians were to have built a basic computer,
Wolfram argues that modeling the universe
and living systems would be more seen
through fundamental rules that generate pat-
tems bottom-up ratherthanconvolutedequa-
tions which try to capture complexity top-
down. He hypothesizes we would perhaps
see more cellular automata-like drawings
in ancient clay potteries in an alternate
development of civilization. Although we
cannot readily test contra-factual hypothe-
ses, the idea of alternate modes of human
intellectual development is an intriguing
arm-chair exercise.
Another question that arises: ifsimple
rules will yield complex behavior, then
perhaps the rules lose some significance in
interplay. An analogy from cooking to illus-
trate this point is whether the concept of
egg or simple rules exists when it is baked
into acake. In other words, although every-
thing canbereduced, atpointdoes reduction
lose its relevance to the reality that it is
attempting to model? By analogy, can one
unscramble an egg from an omelet? The
side-by-side comparison of cellular
automaton program and mollusk pigmenta-
tion shows how the powerofusingWolfram's
approach to simulate natural findings. How-
ever, viewing mollusk pigmentation as a
manifestation ofrule based interaction with-
out considering the evolutionary implica-
tions pigmentation has in signaling fitness is
like appreciating the code that runs the com-
puter without due emphasis to the network
thatselectsforperformance. Code inisolation
is just that - a set of instructions without
relational significance unless itis placed with-
in a larger system that allows for interplay.
Although pigmentation and cellular
automaton do share some similarities, one
caneasily seetheirregularities in themollusk
pigmentation that clearly earmark it as a
work of nature which are not found in the
computer generated patterns produced by
cellular automaton rules. For patterns that
are not regular, randomness is the simple
catchphrase explanation given for the
deviations one see in natural patterns. If to
erris tobe human,then toberandom is tobe
natural. A question that follows: if simple
rules can explain complex interaction - is
there room for true randomness? The
author tackles randomness in the sixth
chapter by showing how rule based pro-
grams can generate seemingly random out-
comes. But if randomness can be generat-
ed, how random is random? If Wolfram's
approach were to become one of the lens-
es used to analyze, then would randomness
be more understood not as chaos, but as a
pattern that is waiting for its underlying
rules to be discovered.
In summary, A New Kind of Science
makes for an interesting read in touring
through different areas of mathematics
such as computers and randomness. While
advanced knowledge in mathematics may
be useful, a basic level ofmathematics and
alacrity to fill in gaps is all that is needed
to appreciate and understand the gist ofthe
thesis that "underneath the laws ofphysics
there lies a very simple program from
which all the known laws - and ultimate-
ly all the complexity we see in the univer-
sity - emerges." This reviewer believes
that such a claim has a basis in reality
given the plethora of evidence WolframBook reviews 239
presents. However, whether such an
approach would be useful as the primary
engine in unraveling and explaining the
natural world still needs to be tested.
James Park
Yale School of Medicine
Beginning Perl for Bioinformatics.
By James Tisdall. Sebastopol,
California: O'Reilly & Associates,
2001, 400 pp., $39.95.
Beginning Perl for Bioinformatics is
an aptly-titled reference. While the Perl
code it presents is elementary, it is tailored
specifically fora series ofcommon tasks in
biological computing - from sequence
parsing and translation, to working with
GenBank formatted files and managing
BLASToutputs.Taken alongside the ubiqui-
tous Learning Perl (O'Reilly), it is a useful
reference for any biologist or biochemist
interested in starting simple programming;
even more advanced readers may find some
novel techniques in its pages.
This reference provides a welcome
respite from the dozens of programming
manuals that approach instruction as an
opportunity to reproduce vast tracts of
code in "working program" form, presum-
ably for the student to transcribe verbatim
or, better yet, copy from the included CD.
Beginning PerlforBioinformatics is refresh-
ingly free of such inclusions (and doesn't
include aCD): instead,itpresentsthepivotal
lines ofcode for each function in question.
Looking to translate DNAto RNA? Rather
than reproducing an entire program, com-
plete with comments and subroutines, why
not just take the key line and the knowl-
edge that the "tr" function will happily per-
form this translation and more? Because of
this format, this reference is most useful
for those who know the basics ofprogram
creation (the sort ofthing you pick up very
quickly with Learning Perl) and are in
search of a specific syntax, approach, or
simple algorithm to help with acertain bio-
logically relevant procedure.
In this regard, Beginning Perl for
Bioinformatics covers the basics quite well,
though I would have liked to see some
less-standard approaches. For instance, I
recently had to grab a set of nucleotides
from specific positions in the yeast genome,
using chromosome number and nucleotide
number as the references, with the raw
genome split in multi-line format. While
this ended up being very straightforward to
code, the approach is not always obvious to
a beginner and this book might benefit from
inclusion of some interesting loop design.
Probably one of the key rites of pas-
sage in beginning basic bioinformatics
work is moving your BLAST searches to a
local machine. In the beginning, web-based
BLAST access will suffice, but faced with
largerjobs it becomes necessary to invoke
local instances of the algorithm, and then
manage the output. Over the past few years,
I have spent a good deal of time creating
utilities for managing these programs and
for parsing and further processing of their
output, and I am pleased to see that this
book tackles this important issue as well.
While its BLAST parsing is basic, readers
will gain a sense ofhow to approach these
procedures; which, in the case ofotherwise
savvy scientists faced with an interesting
problem, is likely all you need. With abun-
dant Perl references available online, no
syntax or function is more than a Google
search away - armed with the foundation
gained from the approaches in Beginning
PerlforBioinformatics, and equipped with a
strong desire to get answers from yourdata,
you will be finding novel approaches to your
programming problems in no time. As in
introduction to hands-on bioinformatics,
Beginning Perlfor Bioinformatics excels,
and fills what I had previously observed to
be a real void in the O'Reilly line. I gladly
recommend this reference for scientists
who wish to begin basic informatics, and
others with an interest in the area.
Michael R. Seringhaus
Yale University